Bag of Bones







overview

On Earth, healthy bones are necessary for support, movement, and general good health. In space, the
lack of gravity can affect how bones are built and, as a result, how they work once an astronaut has
returned to Earth. It is essential to future space flight activities to understand why these changes happen
and the effects of these changes so that our astronauts remain healthy. What we learn about the effects
of spaceflight on bone also helps us maintain healthy bones and bodies on Earth.

Objectives
The students will be able to explain the functions of bone, identify the effects of microgravity on bone
and describe why healthy bones are important in space and on Earth.

National Science Standards
Science as Inquiry
Life Science

National Mathematics Standards
Mathematics as reasoning
Mathematical connections
Computation and estimation

Materials Needed
Corn puff cereal (approx. 4.5 oz. Per group)
Snack size zip locking plastic bags (6 5/8 inch x 3 ¥ inch) 5 per group

Note: Make sure to use the small, snack-sized bags; the large ones hold too much cereal to count in a
reasonable amount of time.

Heavy books- one per group

Student Activity Guide- one per student

Broom and dustpan (for clean-up)






Bone and Microgravity

Some of the processes and functions of bones change after the astronaut has lived in microgravity for
several days. In space, the amount of weight that bones must support is reduced to almost zero. At the
same time, many bones that aid in movement are no longer subjected to the same stresses that they
are subjected to on Earth. Over time, calcium normally stored in the bones is broken down and released
into the bloodstream. The high amount of calcium found in astronaut's blood during spaceflight (much
higher than on Earth) reflects the decrease in bone density, or bone mass. This drop in density, known
as disuse osteoporosis , leaves bone weak and less able to support the body's weight and movement
upon return to Earth, putting the astronaut at a higher risk or fracture.

This bone loss begins within the first few days in space. The most severs loss occurs between the sec-
ond and fifth months in space, although the process continues throughout the entire time spent in micro-
gravity. Extended stays on Mir have resulted in losses of bone mass of as much as 20%. Astronauts
regain most of their bone mass in the months following their return from space, but not all of it.

The exact mechanism that causes the loss of calcium in microgravity is unknown. Many scientists
believe that microgravity somehow causes bone to break down at a much faster rate than it is built up.
However, the exact trigger for this rate change has not been found. Researchers are currently pursuing
multiple lines of research, including hormone level, diet, and exercise, in order to determine exactly what
causes- and may control or prevent-osteoporosis during space flight.

Another type of osteoporosis is a problem on Earth. As we grow older, the body begins to absorb bone
much faster than it produces new bone. This leads to a lowered bone density, the same effect that
microgravity has on astronauts. As a result, bones become more fragile and are more susceptible to
fractures, especially in the hip, spine, and wrist. In many cases, people do not know that they have






bags of bone

Discussion

Good nutrition is essential for healthy bones. What types of minerals help create strong bones? What
can be done to help create and maintain healthy bones

Aging and space flight have a similar effect on the human body: both may lead to osteoporosis, or a loss
of bone mass. Osteoporosis makes bones weak and fragile, which can make it very easy to fracture or
break a bone. In fact, many people do not realize that they have osteoporosis until one of their bones
fractures after a minor slip or fall. Using every-day baggies and cereal to represent bone, and a heavy
textbook to represent an unexpected force (like a bump or a fall), we will see why osteoporosis can
cause problems for astronauts-and for people on Earth-if this condition is left untreated.

What you need:

5 snack bags

Cereal

A very heavy book (like a dictionary)
A broom and dustpan (for clean-up)
Permanent marker

Pen or pencil

Things to think about:

Why is it important to have strong, healthy bones?
What will happen if your bones become weak?
What can you do to keep your bones strong?
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What happened?
1. What happened as bone density decreased?

2. What prevented some bone from being affected by the sudden force of the book?

3. What do you think would happen if the plastic bag and cereal was a real bone, and a sudden force
(like a bump or fall) was applied to the bone(s)?

4. How do you think we can prevent bone loss?



